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1 
 This invention relates to vibration generators 
such as are used for sonic and under water suund 
vibration, processing, vibration testing and other 
simllar purposes where reciprocating forces are 
requied. 
As manufactured heretofore, such generators 
or shal¢èrs generally bave comprised a core struc- 
ture magnetlzed by a winding energized from a 
direct current supply so that a high flux concen- 
tration exists across an air gap in the structure. 10 
An armature coil is positioned within the air gap 
and energized from a source of alternating cur- 
rent thereby to impart a reclprocatlng movement 
t0 an attached armature assembly. To prevent 
other than a substantially axial movement of the 15 
armature assernbly, if is usuat to support the 
assembly by means of a spiral spring or a pair of 
flexures, the vpposite ends of which are in either 
case rigldly attached to the armature assembly 
and cote structure, respectively. The flexures are 20 
located upon the opposite sides of the core struc- 
ture one of the flexures being connected to the 
assembly adjacent the armature coil, the connec- 
tivn bêtwêen the 0ther fixure and the assembly 
being 'ruade t0 one end of a rod or rods which 25 
passes throUgh a centrically located aperture in 
thé core structure so that the opposite end of the 
r0d attaches to the bottom of a test table or bed 
located adjacent the armature coil. This mount- 
ing arrangement for the armature assembly gives 3o 
satiSfact0ry results in small shakers, but in large 
hîgh powêr t:nits if bas been round that when 
tle tàblé and column are marie rigid enough to 
WlthStald the resulting bending moments, their 
mass bècomes so great tlat thê acceleration of the 35 
ain.aturê ässemblY ïs limited. Another clisad- 
Yïltae Of this construction is that, to shield the 
á.uxiIiary signal generator fr0m the effects of the 
]ëakage of flux rom the air gap, if is necessary 
 rïiOtïtlt thè generat0r af the end of .the column 4O 
uïmn tlïe oiSloSite side of the coil structure from 
thè armature cOU, în WhiCh positîon the gener- 
ator mêasUres the velocity of such column end 
rahér than the velocity of the table adjacent the 
CiL 45 
If is aeCordingly a principal object of this in- 
vention Go providé a vibration generator having 
a ïrlature assembly whose mass is greatly re- 
duced and wherein the bending moments due to 
moitïng ar minimized. Further objects are to 50 
p0itioh b0th the test tablê and signal generator 
where the are Shiéldéd from the air gap leak- 
agê flUX, t0 mourir the m0ving element of the 
signal generator s tht if measures the velocity 
f thWtest tblè dirCtÂ¤,-and fo provfde flexures 55 

2 
whicl are uniformly stressed and are hOt. sub. 
jected to fatigue and which are attached to the 
armature structure in a novel manner. 
In a broad aspect the invention contemplates 
a vibrationgenerator comprising a cote structure 
which is preferably essentially -shaped with a 
cylindrical air gap wherein a high flux concen- 
tration is produced by means of a field coil ener- 
gized from a direct current supply. The gener- 
ator armature assembly comprises a coil located 
in the air gap and a test table which is positioned 
upon the opposite end of the core structure where 
if is shielded from the leakage flux adjacent the 
air gap. The table and coil are interconnected 
by a plurality of elongated connecting members 
or columns which extend through respective aper- 
tures in the core structure and which are prefer- 
ably although hot necessarily equally spaced 
about the periphery of the table. 
In a more specific aspect the ends of the respec- 
tive connecting members are provided with axially 
disposed slots for receiving a cylindrical member 
or barrel which acts as a spacer for malntaining 
the relative spaced positions of the connecting 
members. The armature coil is secured either by 
clamping if in the slots beneath the barrel .or by 
securing fo the extending end of the barrel in a 
plurality of encircling straps. 
The armature assembly is constrained fo more 
axially without substantial lateral movement, 
which would tend to bring it into contact with 
the adjacent cote structure by means of a respec. 
tire pair of flexures or leaf springs located adja- 
cent either end of the core structure so that the 
respective flexures extend between the structure 
and the armature assembly. Freïerably the con- 
nections between the armature assembly and the 
respective tlexures are ruade livotal, the ends 
oï the pair o flexures adjacent the air gap at- 
taching to the end ring o the armature coit and 
the ends of the opposite pair o flexures attach- 
ing the assembly adjacent to the test table. 'The 
opposite ends of the respective flexures are rigidly 
attached to bosses extending from the core struc- 
ture so that each flexure acts as a cantilever. By 
making the flexure thickness in the direction o 
the axial movement o the armature assembly 
small with respect to the width of the flexures in 
a direction transverse to such movement, and by 
gradually decreasing the transverse width of each 
flexure from a maximum width adjacent the 
rigid connection to the core structure to a mini« 
mure with adjacent the pivotal connection to the 
,armature assembly, it is Oossible substantiàlly 
unfformly to stress the respective fiexures, thus 
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3 
reducing their mass so as to minimize the recipro- 
cating mass of the armature assembly. 
In another specific aspect each pivotal connec- 
tion comprises three springs or leaves of a flexible 
material. The opposite ends of the respective 5 
leaves are substantially rigidly attached fo the 
armature assembly and correlated fiexures. Two 
of the leaves of each connection are arranged in 
spaced relationship in a common plane and the 
third leaf interposed between the two leaves with 10 
its plane substantially normal to the plane 
thereof, whereby movement of the end of the 
flexure bends all three leaves conjointly so that 
the resultant action is essentially that of a pivotal 
connection. 15 
Another feature of the invention is the possi- 
bflity of positioning a generator of electrical sig- 
nals upon the opposite side of the core structure 
from the air gap, thereby to shield the generator 
from the leakage flux and at the same time mak- 2O 
ing if possible to connect the moving element of 
the generator directly to the test table so that the 
output signal is a function of the velocity of the 
test table itself rather than of some other ele- 
ment of the armatm'e assembly which may bave 25 
another mode of vibration. 
These and other objects, aspects and features 
of the invention will be appaient from the fol- 
lowing description of a speciflc embodiment of 
the invention which refers fo drawings wherein: 3O 
Fig. 1 is a plan view of a vibration'generator; 
Fig. 2 is a side elevation of the generator shown 
in Fig. 1 ; 
Fig. 3 is a sectional view on lines 3--3 of Fig. 1 ; 
Fig. 4 is an enlarged fragmentary elevation 35 
view showing the details of construction of one 
column of the armature assembly; 
Fig. 5 is a fragmentary sectional view on lines 
8--5 of Fig. 4; 
Fig. 6 is a sectional view similar to Fig. 5 illus- 40 
trating an alternative construction; 
Fig. 6i is a fragmentary detail view of the end 
of the column in Fig. 6 ; 
iig. i is an isometric view of one of the flexures 
located at the coil end of the armature assembly; 45 
Fig. 8 is a side elevation view showing the ac- 
tion of the flexure illustrated in Fig. ï; and 
Fig. 9 is a fragmentary view of one of the 
flexures located at the table end of the armature 
assembly. 5O 
As is shown in Figs. 1 and 3, the vibration gen- 
erator, chosen for purposes of illustration, com- 
prises a substantially cylindrical cote structure 
{} of a low reluctance magnetic material. The 
core structure 0 is supported upon a base 2 55 
having two integral upright brackets 4 which 
are located upon opposite sides of the base. At 
the top of each of the brackets 4 is provided a 
bearing surface wherein is j ournalid, respectively, 
one of the two oppositely disposed trunnions 6 6o 
which extend radially from the wall of the cote 
structure {}. The trunnions 5 are maintained 
in contact with the bracket bearing surfaces by 
means of caps 8 which are bolted or otherwise 
secured to the respective brackets 8. 65 
As is best shown in Fig. 3, the cote structure 
{} is provided with a deep annular recess 20 
which is coaxially positioned with respect fo the 
axis of the structure so that the core is separated 
into a central pole portion 22 and an outer ring 7o 
portion 24. A.core magnetizing coil 28 of con- 
ventional design is supported in the recess 28 by 
means of a plurality of spacers 28 and an an- 
nular cover plate 30 which is secured fo the bot- 
tom surfsce of the ring poçtion 24 of the core 75 

4 
structure {} by means of cap screws 32. With 
the cover plate 30 secured in place as described 
above, a magnetic path is completed which is es- 
sentially E-shaped in cross-section, thereby to 
form a cylindrical air gap 38 between the opposed 
cylindrical face of the extended end of the cen- 
tral pole portion 22 and the wall of the central 
aperture in the annular cover plate. 
The armature assembly is designated generally 
by the numeral 4} and comprises a test table or 
bed 42 whereupon can be mounted test specimens 
or from which subsidiary mechanism or appa- 
ratus (not shown) can be driven. The table 42 
is generally hexagonal in shape, as is shown in 
Fig. 1, and is provided with a skirt 44 (Fig. 1) at 
each of whose intersecting sides is piovided a 
respective recessed boss 45 so that a rigid struc- 
ture is formed with a minimum mass. As is best 
shown in Fig. 5, each of the bosses 46 is recessed 
from the bottom fo provide a socket wherein is 
inserted the end of a respective hollow connect- 
ing member or column 48. The end of each of 
the columns 48, which is inserted in a respective 
boss aperture, is closed as at 49 except for a 
threaded hole for engaging a cap screw 50 which 
secures the column to the table 42. The top of 
the bosses 46 are also recessed so that the heads 
of the cap screws 80 are sunk well below the 
surface of the table 42, the recesses being thread- 
ed to provide a convenient means for attaching 
test specimens to the table. 
The lower ends of the respective columns 48 
are provided with axially extending slots having 
an offset in the bottom thereof wheiein is in- 
serted a cylindrical membei oi barrel 52 which 
acts as a spacer fo maintain the columns in par- 
allel relationship. The upper end of the barrel 
82 is secured to each of the columns 48 by means 
of a flat-headed rivet 54 which also passes 
through inteinal spacers 58 and 58 positioned on 
either side of the barrel 52 within the column 48. 
It will be noted that, because of the offset of the 
lower portion of the slot, the spacers 55 and 58 
are of different maximum thickness. The lower 
end of the barrel 52 is secured in a similar man- 
ner, but the spacer 60 is thinner than the corre- 
sponding upper spacer 55 so th.at a ring 52 can 
be inserted between the spacer 80 and the barrel 
82. 
The ring 82 is of a non-metallic material and 
has a lower portion which is of a greater width 
so that it is substantially of the saine iwidth as 
the slot fo form an integral lip which acts as 
an end ring for an armature coil 65. The coil 
58 is not carried upon a spool but is wound upon 
a collapsible mandrel (not shown) of wire hav- 
ing suflicient diameter whereby it is stiff enough 
so that the coil is self-supporting. The coil 85 
is maintained in the wider portions of the slots 
in the columns g8 by means of a plurality of set 
screws 66. Each of the screws 86 is threaded, 
respectively, into the bottom of a correlated 
cylindrical block 69 which is held in the lower 
end of the corresponding column 48 by two op- 
posed pins 68. The ends of the set screws 86 
bear against the bottom of a lower end ring 0, 
thereby to compress the coil 58 between the 
lower ring 0 and the wider end of the upper 
end ring 62. 
An alternative manner of securing the arma- 
ture coil 85 is shown in Fig. 6 wherein the 
columns 48a are foïeshortened and the slots for 
the barrel 52a have no offset but are positioned 
so that the barrel passes through the axis of 
the columns.. The upper end of the barrel 52a 
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i$ secured to each of the columns by a respec- 
tive rvet S4 and spacers §6a and Sa in a man- 
ner ,irnilar to that described in detail heretofore 
in connection with the embodiment shown in 
Fig. 5. e lower foreshortened end of the 
cM 48 is necked down as at 9 and a rivet 
@ passed therethrough to secure e lower end 
of the barrel . The rivet « ao  passes 
through the separated portions, of a slotted d 
ring $« for the coil . e lower d 
 ls suppod by a plurality of straps  which 
extend downwardly beyond the ends of the re- 
spective colns 48«. Each of the straps  is 
bent aund the tower end ng  so that its 
ends a adjacent either side of the slotted 
per end ring  to which the strap ends are 
secured by two rive b. Thes vetsa]so 
pass through the lower end of the bael 
which is inserted in the slot in the uer end 
 «.. e coil 6 is compressed between 
the end Mngs 6« and  by mans of the set 
scws 6« (g, 6), one of which is threaded 
nto either side.of a respective block ç« cared 
in the botm of each strap . 
e armature .assembly  is mounted in the 
cote stcte  by removing the table and 
ierting the columns 8 (or 8) tough 
equally .spaced apeures 4 and 6 provided in 
the core sucture  and the cover plate 
respectively, so as  connect with the recess 
in the cote structure . 
e armature assembly . is cotrained so 
that if can more only in anaxial dection by 
means of two pairs of deflectable members or 
flexures 8 located, respectively, at either end 
thereof. As is sho in g. , one end of each 
flexure 8 is rigidly attached by means of bolts 
84 to a respective ss 8 which extends-frmn 
the core structure. The two bottom flexures 
are electrically insulated from the bosses  by 
means of spacers 8 of a non-conductîng ma- 
teriat which are positioned on either.side of the 
flexres. 
.The opposite ends of the bottom flexures 
are atach to the plastic lower coil end ring 
@ by mea of a -pivotal joint 8, which 
shown in gs. 7 and 8 and will be described in 
detail hereinafter. As the bottom flexures are 
iulated from both the cote struct -and 
moral portions of the armature aemb 9, the 
flexures can be us as electricat conducors for 
energiMng the ceil .6, thus etimating loose 
wies and the resulting hreakage. The uper 
flures 8 are attached by similar ivotat jmts 
85a te arms 86 (g. 9) wch exten respec- 
tive]y from two opposed co] 48. 
As.is shown  gs. 7 and 3,. each o the 
pivotal joints 85 comprises two spaced spring 
leaves 88, one end of eaeh of which s rïgidly 
clamped between, a rectangular wher 89 ai the 
end of e exure by means of a screw 9. e 
opposite en of the leaves are ridly cmped 
in a similar mater to the top o a T-shaped 
bracket 9-I whose oher end is slotted fo receïve 
e coil end ring ]0 fo wch i is secured by 
a screw 92.. Inrposed bewee the spaed 
leaves 88, and normally OEsposed ai right angles. 
thereto,, is a thd leaf 9.3 whöse ends are rigidy 
camped., respectively, by rectar washers 
94 and screws 95 to the side of the T-haped 
bracke. 91 and a bleck 95 mounted ai the end. 
of the ouïr side of the exu-,e. e pivo.ta] 
jot 85a is generally si.mla.r n consructim 
 the Jçt 85 descrbed aboie« w.ith e 
ption that the es of the Iaves.- opps. 

the ends clamped to the flexures are clamped to 
the arm 86 rather than the T-shaped bracket 9 
The operation of the above-described loivotat 
joints can best be understood by reference fo 
5 Fig. 8 wherein the solid lines represent the 
normal unstressed position of the flexure 80. As 
the end ring 70 is moved upwardly to the posi- 
tion 70' indicated by the broken lines, the flex- 
ure is bent as is indicated af 80', the leaves 
10 and 94 bending simultaneously af the line of in- 
tersection of their planes, which line, is the 
equivalent of a plvot which moves without fric- 
tion except for the internal bending strains in 
the leaves. From the above if will be apparent 
15 that with one end of each of the flexures 
rigidly secured and the opposite end each hav- 
ing a pivotal connection, the respective flexures 
each act as a cantilever beam. To reduce the 
stress concentration at the rigid support, each 
20 of the flexures is tapered in width towards its 
pivoted ends at a rate which reduces the width 
of the flexure so that the stress therein is sub- 
stantially constant throughout its length. With 
a uniform stress» the mass of the flexure can be 
25 minimized, thereby further reducing the total 
reciprocating mass of the armature assembly 
fo permit maximum accelerations. 
The velocity of the table 42 o armature as- 
sembly 4l is determined by means of the output 
3O signal obtained from an armature coil 0S of a 
signal generator 00. The coil 0 is attached 
fo the head at the lower end of a bracket 02. 
The other end of the bracket 12 is secured by 
means of a cap screw J in a socket located ai 
3 the conter of the table 42 so that the coil is dis- 
posed in the air gap of a generator stator. The 
stator comprises a portion 0- of a  low reluct- 
ance material which is held in t recess in the 
end of t'ne central portion  of the cote structure 
4O 0 by means of a screw 8 which also passes 
through the end and spool pieces 0 and  
comprising the remainder of the magnetic path 
of the stator. The spool piece . is aperma- 
nent magnet producing a constant magnetic flux 
45 in the air gap so that as the coil 0S is moved 
by the armature assembly {}, a voltage is in- 
duced in the coil which is a function of the ve- 
locity of the Coil $9 and therefore of the table 
2 fo which if is attached. 
50 The above-described vibration generator is en- 
ergized by supplying a direct current fo the fleld 
coil -0. When an alternating outrent is supplied 
to the armature coil , the armature assembly 
41 is caused to reciprocate af a frequency doter- 
55 mined by t.he frequency of the alternating out- 
rent so that controllfl]g the frequency of the 
eoil current controls the reciprocating rate of the 
tes£ table -. 
If should be understood that the present dis- 
co clesure is for the purpoSe of illustration only anoE 
that çhis invention ' includes all modifications and 
equivalents which fall within the SCORe of the 
appended claires. 
We claire: 
5 t. A vibration, generator comprising a core 
structure having an air gap, cofl means for mag 
netizing the coe structure to introduce a high flur 
concetration across said gap, an armature 
senbly carrying a table at one end thereof so 
701 that the table is' positioned without said cote 
structu, re upon the opposite side thereof from sad 
gap saïd assembly also including ar electrtcaI 
oeil, [ecaeeff ïn said air gap and a pturalïty of 
spaeed elongad connecting member disposed 
îa about: th'e, pezilahery of saïd tabl.e an d e.Xtèndn.. 
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through said core structure to support said coil, 
and flexure means extending between said struc- 
ture and said assembly for limiting the travel of 
said assembly so that the coil is constïained to 
move axially without lateral contact with the core 
structure. 
2. A vibration generator compriing a cylin- 
drical cote structure having an axial cross-sec- 
tion which is essentially E-shaped ïorming a 
cylindrical air gap atone end thereoï, said struc- 
ture having a plurality oï equally spaced aper- 
tures extending therethrough at equal distances 
ïrom the structure axis, a fleld coil disposed abou 
the central leg oï the core structure for magnetiz- 
ing the structm'e to introduce a high flux con- 
centration across said gap, an armature assem- 
bly carrying a table af one end thereof so th-at 
the table is positioned without said cote struc- 
ture upon the opposite end thereof ïrom said gap, 
said assembly also including an armature coil 
located in said air gap and a plurality of elon- 
gated connecting members disposed about the 
periphery of said table and extending through re- 
spective apertures in said cote structure to sup- 
port said armature coil, and flexure means ex- 
tending between said structure and said assem- 
bly for limiting the travel of said assembly so 
that the coil is constrained to move axially with- 
out lateral contact with the cote structure. 
3. A vibration generator comprising a core 
structure having an air gap atone end thereoï, 
said structure having a plurality of equally spaced 
apertures extending therethrough at equal dis- 
tances ïrom the structure axis; a fleld coil ïor 
magnetizing the core structure to introduce a 
high flux concentration across said gap; an arma- 
ture assembly carrying a table af one end there- 
oï so that the table is positioned without said 
core structure upon the opposite end thereof ïrom 
said gap, said assembly also including an arma- 
ture coil located in said air gap, a plurality of 
elongated connecting members disposed about the 
periphery oï said table and extending through re- 
spective apertures in said core structure, a spacer 
attached to the opposite end oï the connecting 
members fo maintain the relative position oï the 
members, and attaching means for securing the 
armature coil to the spacer; and flexure means 
extending between said structure and said assem- 
bly ïor limiting the travel of said assembly so that 
the coil is constrained fo move axial!y without 
lateral contact with the cote structure. 
4. A vibration generator comprising a cote 
structure having a cylindrical air gap atone end 
thereof, said structure having a plurality oï 
equally spaced apertures extending therethrough 
at equal distances from the structure axis; a fleld 
coil ïor magnetizing the core structure to in- 
troduce a high flux concentration across said 
gap; an armature assembly carrying a table at 
one end thereoï so that the table is positioned 
without said core structure upol the opposite end 
thereoï ïrom said gap, said assembly also in- 
cluding an armature coil located in said air gap 
and a plurality of elongated connecting mem- 
bers disposed about the periphery oï said table 
and extending through respective apertures in 
said core structure, a cylindrical member attached 
to the extending ends oï the connecting mem- 
bers to act as a spacer thereïor to maintain the 
relative position of the connecting members, and 
a plurality of straps encircling the armature coil 
to secure the armature coil to the outwardly ex- 
tending end oï the cylindrical member; and two 
pairs of spaced flexures extending between said 
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structure and said assembly for limiting the 
travel oï said assembly so that the coil is con- 
strained to move axially without lateral contact 
with the core structure, one pair of flexures ex- 
5 tending between the table and the core struc- 
ture, the other pair oï flexures extending be- 
tween the external end oï the coil and the cote 
structure. 
5. A vibration generator comprising a cote 
10 structure having an air gap af one end thereof, 
said structure having a plurality oï equally spaced 
apertures extending therethrough at equal dis- 
tances from the structure axis; a fleld coil for 
magnetizing the core structure to introduce a 
15 high flux concentration across said gap; an arma- 
ture assembly carrying a table af one end there- 
oï so that the table is positioned without said 
core structure upon the opposite end thereoï ïrom 
said gap, said assembly also including an arma- 
20 ture coil located in said air gap and a plurality 
oï elongated connecting members disposed about 
the periphery oï said table and extending through 
respective apertures in said core structure, the 
extending ends of the respective connecting mem- 
25 bers having axially disposed slots therein, a cy- 
lindrical member secured in the slots in the con- 
necting members fo act as a spacer thereïor to 
maintain the relative position oï the connecting 
members, and a plurality oï straps encircling the 
30 armature coil to secure the armature coil to the 
outwardly extending end oï the cylindrical ruera- 
ber; and flexure means extending between said 
structure and said assembly for limiting the travel 
oï said assembly so that the coil is constrained 
35 to more axially without lateral contact with the 
core structure. 
6.. A vibration generator comprising a core 
structure having an air gap atone end thereof, 
said structure having a plurality oï equally spaced 
40 apertures extending therethrough at equal dis- 
tances from the structure axis; a fleld coil for 
magnetizing the cote structure to introduce a 
high flux concentration across said gap; an arma- 
ture assembly carrying a table atone end there- 
45 of so that the table is positioned without said 
core structure upon the opposite end thereof 
ïrom said gap, said assembly also including an 
armature coil located in said air gap and a plu- 
rality oï elongated connecting members disposed 
50 about the periphery oï said table and extending 
through respective apertures in said core struc- 
ture, said extending ends of the respective con- 
necting members having axially disposed slots, a 
cylindrical member secured in the bottom of the 
55 slots in the connecting members fo act as a spacer 
thereïor to maintain the relative position of the 
connecting members, the armature coil being 
cured in the slots over the cylindrical member; 
and flexure means extending between said struc- 
60 ture and said assembly ïor limiting the travel of 
said assembly so that the coil is constrained to 
move axially without lateral contact with the 
cote structure. 
7. A vibration generator comprising a cote 
65 structure having an air gap, coil means for mag- 
netizing the core structure to introduce a high 
flux concentration across said gap, an armature 
assembly carrying a table atone end thereof so 
that the table is positioned without said core 
7O structure upon the opposite side thereof from said 
gap, said assembly also including an electrical 
coil located in said air gap and a plurality of 
elongated connecting members attached to said 
table and extending through said cote structure 
75 fo support said coil, and two pairs of spaced flex- 
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ures located, resleCfiVCy, adjaCen tle epp6it'e 
ends Of. the core StructUre and ex/teïidig bëtvèen 
said structure and. said àssembly f/" limiting- the 
travel of said assembly so that .te oil'.  .o- 
stned  more axiC¿y With0t lteraI, 'ot 5 
wi e cote structurê. 
8. A vibration generator comprising a cote 
structure havg n gi.r aR atone end thereof, 
said structure having a Durality of equally spaced 
apertures extending therethrough af equal dis- 10 
tances from the structure axis; a field coil for 
maetng the cote structure te introduce a 
high flux concentration across sid gD;. an ar- 
mature assembly carrng a table at one end 
thereof so that the tàbIe is posifioned without 15 
said cote structure upon the oRposite en the,e- 
of rom Said gaR,- said assembly also 
àn arture cool locat i,n sid gap and . pt.u- 
rlïy of elogated cenneïng embers 
about the periphery of said table and extending 20 
through respective apertures  said core struc- 
ture, a cylinical member attached to the op- 
posite end of the connecting members to act as 
a spacer therefor to maintain the relative posi- 
tion of the coecting members, and a Plurality 5 
of straps encircling the armature coil to secure 
the armature coil fo the outwary extendg end 
of the cylindrical member; and two pairs of flex- 
ures for limiting the travel of said assembly so 
that the coil is constrained to more axially with- 0 
out lateral contact with the core structure, one 
pair of flexures extending between the table and 
the core structure, the other pair of flexures ex- 
tenoEng between the external end of the cofl and 
the core stcture. 
9. A vibration generator compring a cote 
structure having an air gap, coil means for mag- 
neting the core structe to introduce a high 
flux concentration across said gap, an armature 
assembly carrying a table atone end thereof so 40 
that the table is positioned without said core 
stcture upon the opposite side thereof from 
said gap, said assembly also including an elec- 
trical coil located in said a gap and a plurality 
of elongated connecting members attached fo said 45 
table and extenoEng through said core structure 
to support said coil, and two pairs of flexures 
located, respectively, adjacent the opposite ends 
of the core structure and extending between said 
structure and said assembly for limiting the 50 
travel of said assembly so that the coil remains 
in said air gap, the respective connections be- 
tween the cote structure and each of the flexures 
being substantially rid, the respective connec- 
tions to the armature assembly being pivolly  
arranged so that the flexures act essentially as 
cantilevers. 
10. A vibration generator accorng to claim 9 
wherein the thicess of the flexure in the direc- 
tion of movement of the armature assembly is 0 
relatively small with respect to i width in a 
transverse dection to said movement. 
11. A vibration generator according to claim 10 
wherein thë transverse width of each flexure is 
gradually decreased from a maMmum width ad- $ 
jacent the rid connection at the core structure 
to a nimum dth adjacent the pivotal con- 
nection at the armature assembly, the rate of 
taper being such that the stress in the flexure is 
subsntially uform. 
12. A vibration generator compring a core 
structure having an air gap, coil means for mag- 
netizing the cote structure to introduce a high 
flux concentration across said gap, an armature 
ambly caring a table atone end thereof so $ 
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ttïat the table is positioned without said 
structure upon the oppsite side thereof frëtrt. 
Saîd: gap, Said assembly also clùg a el'e, 
trïcal coil located in said air gC gnd a pïa:tîtF 
of èlongated c0nnecting member attchéd, 
sad tble and extendlg through gid coe srg-  
ture" to support Sid coil, gnd tWO" çïrs of flC 
ures located, respëctiVely, djcet the 
ends Of the ¢0e Sructure nd etèg bewee. 
s/d structure and  sid assemblY for mii:g 
rvel oT sai ssemblY s0 th té 0fl i cn 
strained fo ovë aMally without 1Ceral conct- 
wit te coe structure, the rëspëeive" C0nec  
tions beweën, te core structure ad ec of thC 
flëxUreg Ne$ sUbSttially rigide, the 
connectio e te rature semblF beig 
oll  arranged so tat the flëxres act esëniàIl 
 catflevers, eCh piYotI cOCti' icl: 
Wo lèaVeS, ooE flexilè, maerigL thê oDpbslë ènffs  
of which are substantially rigidly attached to the 
amature sembly and correlated flexure respec- 
tively, the planes of the leaves, beg OEsposed 
at approxatelY right angles. 
13. A vibration generator comprising a core 
structure havg an air gap, coil means for mag- 
netizi the cote structure to introduoe a high 
flux concentration across said gap, an armature 
assembly carrying a table at one end thereof so 
that the table is positioned without sd cote 
structure upon the opposite side thereof from said 
gap, said assembly also incluoEng an electrical 
coil located in said air gap, and a plurality of 
elongated connecting members attached to said 
table and exnoEng through said core structure 
to suprt said cofl, and two pairs of flexures 
located, respectively, aacent the opposite ends 
of the cote structure and extenng between said 
structure and said sembly or listing the 
travel of said assembly so that the coil is con- 
strained fo more axially without lateral contact 
with the core structure, the respective connec- 
tions between the core structure and each of the 
flexures being substantially rigid, the respective 
connections to the armature assembly being piv- 
otally arranged so that the flexures act essen- 
ally as cantilevers, each pivol connection in- 
cluding two spaced lves of flexible material and 
a third leaf positioned between the flrst two leaves 
with i plane substantially normal to the plane 
thereof, the opposite ends of all three leaves of 
each connection being substantially rigidly at- 
tached to the armature assembly and correlated 
flexure, respectively. 
14. A vibration generator comprising a core 
structure hang an a gap, coil means for mag- 
netizg the core structure to introduce a high 
flux concentration across said gap, an armature 
assembly carrying a table at one end thereof so 
that the table is positioned without said core 
structure upon the opposite side thereof from 
said gap, said assembly also inclug an elec- 
trical cofl located in said air gap and a plurality 
of equally spac elongated connecting members 
OEsposed about the periphery of said table and 
extenoEng through said core structure fo support 
said cofl, a generator of electcal snals which 
are a function of the ble velocity interposed 
between said table and said cote structure where 
said generator is shielded bY said stcture from 
leakage flux from said gap, and flexure means 
extendg between said structure and said assem- 
bly for limitg the travel of said assembly so that 
the coil  constrained to more aMally without 
lateral conct th the core structure. 
15. A vibration generator comprBg a core 
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structure having an air gap, coil means for mag- 
netizing the core structure to introduce a high 
flux concentration across said gap, an armature 
assembly carrying a table atone end thereof 
so that the table is positioned without said core 
structure upon the opposite side thereof from said 
gap, said assembly also including an electrical 
coil located in said air gap and a plurality of 
equally spaced elongated connecting members 
disposed about the periphery of said table and 
extending through said cote structure to support 
said coil, a generator of electrical signals which 
are a function of the table velocity interposed 
between the cote structure and table where the 
generator is shielded from the leakage flux from 
said gap, said generator including a magnetized 
cote member having a gap and a coil member, 
one of said members being attached to said cote 
structure and the other member being attached 
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to said table so that there is relative movement 
between the members as the armature assembly 
moves, and flexure means extending between said 
assembly for limiting the travel of said assembly 
5 so that the coil is constrained to move axially 
without lateral contact with the core structure. 
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